It is a great pleasure to introduce this special issue of Physica Scripta in honour of Hans László Pécseli on the occasion of his 70th birthday on 1st March 2017. Following the initiative taken by the editor-in-chief Suzy Lidstrøm we have invited collaborators and friends of Hans to contribute to this issue. We received many positive responses and have collected an issue with excellent contributions within a broad range of topics reflecting the research topics of Hans Pécseli.
Hans has an impressive breadth in his scientific activities with key contributions in many areas of physics-he can really be characterised as a Physicist with capital P. He has a comprehensive scientific production with more than 200 research articles and a large number of conference contributions including more than 60 invited lectures.
Hans obtained a Lic. Techn. (equivalent of a PhD) degree in Plasma Physics in 1974 from the Technical University of Denmark. He later gained the degree of Dr Scient. in 1986 at the University of Århus, Denmark, on a thesis entitled 'Solitons and Weakly Nonlinear Waves in Plasmas'. He was head of the basic plasma research unit, at the Physics Department, Risø National Laboratory, Denmark until 1991, when he was appointed Professor in Plasma Physics at the Department of Physics, University of Oslo, Norway, which is his current position. He has an extensive international network and has been visiting professor at several institutes around the world. Much of the inspiration for his later works was drawn from the early collaboration with Nicola D'Angelo, both in Denmark and at the University The majority of his research has been related to plasma physics and fluid dynamics. Lately, however, he has taken up topics related to aquatic biology. Hans is still very active, and is an inspiring collaborator. He is imaginative and has a profound knowledge of basic physics and the ability to apply his knowledge to a wide range of topics. He never takes ethical aspects lightly in his research.
Hans Pécseli's primary contributions have been on fundamental properties of instabilities, nonlinear waves, coherent structures and turbulence and the associated transport in low-temperature plasmas and fluids. A common guideline in his work has always been the close link between experiment and theory; even for his most theoretical works, the link to experiments is kept-he has an eye on how his research can be realized in an experiment. His plasma activities include both basic laboratory and space plasmas, but he also has contributions related to hot fusion plasmas.
In the following, we will give a brief account of some of Hans's achievements and refer to selected publications.
Hans's interest in nonlinear dynamics started in the seventies. He made several important contributions to the nonlinear evolution of plasma waves and soliton dynamics [1] . The results are of a general nature and are relevant to the nonlinear interaction of wave fields with plasmas; many of these investigations are related to ionospheric experiments. We also emphasize his pioneering works on phase space vortices. These are caused by strong wave particle interactions giving rise to particle trapping and thus forming vortices in phase space, which are also often termed 'holes'. Both electron [2] and ion [3] holes are investigated experimentally as well as theoretically and numerically. The phase space vortices have been observed in space plasmas and are thought to be important for, e.g,. the Auroral acceleration mechanism [4] . His early results on nonlinear waves are an essential part of his Dr Scient. thesis in 1986, which contained a comprehensive review of the state of the art of nonlinear waves and solitons, and was the basis of an invited review article published in IEEE Trans. on Plasma Sci. [5] .
Drift waves and generally low frequency waves in magnetized plasma have been key topics in Hans Pécseli's activities starting with experimental investigations of the Farley-Bunemann instability [6] in the Risø Q-machine, which provided a clear mechanism for the instability and raised interest in the community. His contributions to drift wave turbulence comprise advanced theoretical investigation, primarily on deriving the spectral properties and innovative experimental investigations in the Risø Q-machine, where the turbulent wave number spectra were accurately measured [7] . Hans was the first to introduce the concepts of spectral subrange scaling in drift-wave turbulence, partly inspired by O. KofoedHansen, and co-developed with Tchen [8] . His activities on drift waves-and related low frequency waves and turbulence in magnetized plasmas-have been pursued through his career, shifting from laboratory investigations towards space observations. Recently, the results and state of the art have been summarized in a comprehensive review [9] .
The turbulence studies referred to above spurred an interest in mixing and diffusion of particles in turbulent flows. This is a key topic in many branches of physics. In magnetized hot plasmas the turbulent mediated anomalous diffusion dominates the transport of particles and energy in comparison to the classical collision mediated transport. Hans has made significant contributions to the generic particle diffusion in turbulent fields, e.g., [10] . Also in natural fluids turbulence often plays a major role in diffusion and mixing as for instance in connection with the transport and spreading of plumes. In collaboration with the Metrology Department at Risø (now DTU Wind) he made several significant contributions within this field, which are of importance in connection with data evaluation from field experiments and predictions [11] . Recently, Hans has applied his fundamental knowledge within turbulence and turbulent diffusion on a quite different topic within aquatic biology providing new understanding of microturbulence as a source of nutrition to microorganisms in water [12] .
As further examples of Hans Pécseli's knowledgeability across discipline boundaries we emphasize his seminal contributions to the fundamental understanding of turbulence and coherent structures in plasmas in particular, but also in hydrodynamics in general. He pioneered applications of the conditional sampling technique in plasma physics, where, already in 1985, he and his co-workers (Johnsen and Trulsen) first applied the technique to the analysis of nonlinear structures as phase-space-vortices [13] . Subsequently the technique was refined and applied in a wide range of investigations of turbulence and coherent structures in simulations, laboratory plasmas, as well as space plasmas, e.g. [14] . The results have contributed significantly to the understanding of turbulence, turbulent transport and the interplay between turbulence and coherent structures. The conditional sampling technique has now become a standard tool in investigations of plasma turbulence and transport, notably also in hot plasmas in fusion devices.
Hans Pécseli has been very active in various conference organizing committees and has, among other conferences, organized three Nordic symposia [18] [19] [20] for plasma physics focusing on nonlinear waves, turbulence and coherent structures. The proceedings for these symposia are all published in special issues of Physica Scripta.
Along with the scientific work, Hans Pécseli has taught a wide range of physics courses mainly at the University of Oslo, but also at the University of Tromsø. He has also been very active in supervising Masters students (20) and PhD students (12) , and been a strong source of inspiration for his students. He has authored several lecture notes parts of which have been collected in three text books on: 'Fluctuations in Physical Systems' [15] which provides an accessible and insightful introduction to theories of thermal fluctuations and diffusion, applied in various physical contexts; 'Waves and Oscillations in Plasma' [16] with a comprehensive basic presentation of the multitude of plasma waves, as well as a comprehensive textbook for a course on introductory plasma physics and waves; 'Low Frequency Waves and Turbulence in Magnetized Plasma' [17] , aside from a comprehensive presentation of waves and turbulence it provides an introduction to turbulence in general with particular attention to the statistical description and also turbulent diffusion.
Finally, we should emphasize Hans Pécseli's long term activities as co-editor and member of the board for Physica Scripta since the mid-eighties. He has significantly contributed to the development of the journal keeping a high standard and has provided important inputs to the future development of the journal in times of transition.
It is a privilege to know Hans Pécseli as a collaborator, colleague, and friend. On behalf of Physica Scripta and the contributors to this issue we would like to warmly thank Hans for the support and inspiration he has provided and for all the good discussions on various topics both inside and outside science. We wish him the best of luck in the years to come, and look forward to his new contributions and original ideas.
